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LUT Look-up Table EIRE
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M — RN 5, RIFEFPGAR S TAF A, HAHE IR, Jolidiz

TLFETF 2K TRV LR EE 5 N 24 iFlashrf, 8 fil %k RECONFIG_ Nk 5 ¥t
| {EFPGA BN i Flash 52 Rt B 13T 42
P FPGAZS - LLER AT 7 UK B R 1 — 7 5, mT DA By 42 %2
* I AR T B AT B, A AR IR 881 2 18] A REAL S g
FH P FPGAZE R —IRBLEEAE G, B HIBEZ A AT . BEEEHEH
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‘%41 (Security Bit)
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AT BRI . IR RV PIT FPGAR™ i 1 LU AR BB T %
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3.1 (L EER

Arora V FPGA 7 (138K) 25 4 FECE M, ARRMECE 5 SCRF—Fh
B FlC AR S SR AL YE, AR 3-1 P

Fensn

%= 3-1 L E2ER
fic B A MODE[2:0]" | kA7 5 AHIE 5B
FPGA £y Master, @it DIN 4% 11 M AM B
Master SERIAL 000 X1 B T
FPGA £} Master, it SPI #2211 M AMEE
MSPI2! 001 x1,x2,x4 Flash (EHAh#84E) iS2BLC B 5dm 17 il
Ho
sSSP 010 x1.x4 9]‘?&5 I:|ost ik SPI #:1%} AroraVv FPGA 7=
rmi AT E .
FPGA £~ Master, it DBUS 211 M AhEB
Master CPU 100 x8,x16,x32 BB AR I
JTAG XXX/10114 ﬁ%ﬁ‘Ho_st it JTAG 10 %f Arora V FPGA
P T E
Slave CPU 110 %8.x16.x32 ﬂ*%léHoﬁst i@t DBUS $:10%F Arora V FPGA
P AT IO E
Slave SERIAL 11 1 9]\:35 I:|ost @I DIN $211%F Arora V FPGA 7=
A THCE
!
o [1] XIF—% MODE & V%A 4 ihk 3 Hok a3 F, FEAE PINOUT FHiA
MODE JHIRZS
e [2] SSPI 1 MSPI #523CH) SPI 5 1152 HAHMAILHY;
e [3]Arora V FPGA ;=i (138K)TEFE /7 I s ) 5 2 A 3 V) 2 SSPI KL, A A
F SSPI#X, Z{fiE CLKHOLD_N A4~ F 4 HfHE#E SSPI_CS_N A4~ LhiHifH.
o [4] JTAG B E#ixUF MODE[2:0MI AMETE R, —HEHAR; %5 MODE % & HN 101 i,
WA JTAG #0045
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3.2 iLEEM

Fis 3R Arora 'V FPGA 77 i 9 A2 0 B AH ¢ 1) AR RE 8 52 i d 2 1)
RE, XCAT LA E O E A /O, 7 AT AR S S bR I Ol kAT 1848 . H 7 T
IR I Fic 5 BT D R vt HE RS 2], 32— LeAE R R . 138K B4
M B ARG IR 3-2 3k 3-3 Fiow, R thbrid 7 ApFh e B 4k A 2
P D 5 2 R e ) D Y 0
!
TESTRIRCE 10 MO UL R, BRERITER AL AL 10 76 b b B B AR A A RS TR, R4

A RES RIS IR Nk, 7EiEH] 10 W 2 BUE FR RSO T, AdlE T ZHRCE 10..
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M E

3.2 EEW

z 3-2 138K SR FECEERMIFIFR (1 of 2)

4R Bank JTAG Sla‘.’e Master Master SPI Slave SPI
(Only) | Serial Serial X1 X2 x4 x1
CFGBVS 10 J N J J J v v
MODE[2:0] 10 ('\)/'1[2:0]=1 M[2:0]=111 | M[2:0]=000 | M[2:0]=001 | M[2:0]=001 | M[2:0]=001 | M[2:0]=010
RECONFIG_N | 10 N J v J J v v
READY 10 N J v J J v v
DONE 10 N J v J J v v
TCK 10 TCK TCK TCK TCK TCK TCK TCK
™S 10 ™S ™S T™S ™S ™S T™S T™S
DI 10 DI DI TDI DI DI DI DI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 - CCLK CCLK CCLK CCLK CCLK -
CFGUP 11 J N v J J v J
PUDC_B 3l |y J v J J v v
EMCCLK 3/4 - - EMCCLK EMCCLK EMCCLK EMCCLK -
CSI_B 3/4 - - - - - - -
DOUT_CSO B | 3/4 - DOUT DOUT - - - -
RDWR_B 3/4 - - - - - - -
MCSN 3/4 - - - MCSN MCSN MCSN -
D00_MOSI 3/4 - - - MOSI MOSI/DO0 | MOSI/DOO | -
DO1_DIN 3/4 - DIN DIN DO1 DO1 DO1 -
D02 3/4 - - - - - D02 -
D03 3/4 - - - - - D03 -
SSPI_CS_N 3/4 - - - - - - SSPI_CS_N
DO5_SI 3/4 - - - - - - s
D06_SSPI_CLK | 3/4 - - - - - - SSPI_CLK
zo7_sspl_wp 3/4 - - - - - - SSPI_WPN
D08_SO 3/4 - - - - - - SO
CLKHOLD_N 3/4 - - - - - - ELKHOLD—
D04 3/4 - - - - - - -
D[09-15] 3/4 - - - - - - }
D[16-31] 3/4 - - - - - - -
E!
METHITE wirebond 2T M4 R AL T BANK4,  7E H A 2% a4 467 T
BANK3, HAKMEEFAEHE PINOUT 3.
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M E

3.2 EEW

% 3-3 138K SR {FECEERMITIFR (2 of 2)

Master CPU Slave CPU slieve
B4R Bank SPI
X8 X16 x1 X8 X16 X32 X411

CFGBVS 10 v v v v v N v
MODE[2:0] 10 M[2:0]=100 | M[2:0]=100 | M[2:0]=100 | M[2:0]=110 | M[2:0]=110 | M[2:0]=110 '(\;'[2:0]=01
RECONFIG_N 10 J J J v J v J
READY 10 v v J J J v J
DONE 10 v v J J J v J
TCK 10 TCK TCK TCK TCK TCK TCK TCK
T™S 10 T™S T™S T™S T™S T™S T™S T™S
TDI 10 TDI TDI TDI TDI TDI TDI TDI
TDO 10 TDO TDO TDO TDO TDO TDO TDO
CCLK 10 CCLK CCLK CCLK CCLK CCLK CCLK -
CFGUP 11 N v J v J v J
PUDC_B 3/4 J v J v v v J
EMCCLK 3/4 EMCCLK EMCCLK EMCCLK - - - -
csI.B 3/4 csi.B csi_B CslB CSI B CS| B CS| B -
DOUT_CSO_B 3/4 CSO_B CSO_B CSO_B CSO_B CSO_B CSO_B -
RDWR_B 3/4 RDWR_B | RDWR_B RDWR_B | RDWR B | RDWR_B RDWR B | -
MCSN 3/4 - - - - - - -
D00_MOSI 3/4 D00 D00 D00 D00 D00 D00 -
DO1_DIN 3/4 DO1 DO1 DO1 DO1 DO1 DO1 -
D02 3/4 D02 D02 D02 D02 D02 D02 -
D03 3/4 D03 D03 D03 D03 D03 D03 -
SSPI_CS_N 3/4 - - - - - - ﬁSP'—CS—
DO05_SI 3/4 D05 D05 D05 D05 D05 D05 SSPI_I00
D06_SSPI_CLK | 3/4 D06 D06 D06 D06 D06 D06 SSPI_CLK
DO7_SSPI_WPN | 3/4 D07 D07 D07 D07 D07 D07 SSPI_102
D08_SO 3/4 - D08 D08 D08 D08 D08 SSPI_IO1
CLKHOLD_N 3/4 - - - - - - SSPI_I03
D04 3/4 - D04 D04 D04 D04 D04 -
D[09-15] 3/4 - D[09-15] D[09-15] - D[09-15] D[09-15] -
D[16-31] 3/4 - - D[16-31] - - D[16-31] -

bary

Slave SPI x4 152 x0A SCRFER 152
UG704-1.0.6 9(69)




3 &I 3.2 EEW

e EAH DG I N % 3-4 FTR
=34 BMEX

B A AR e ik

Config Bank HEIEF(E 5.

YN E &R, A8 N% N . RE config #15% Bank!"f{] VCCIO it Hi i B A <&
FHI R 3R Bl g

4 VCCIO>1.8V I, CFGBVS 7 #4#% 1 (VCCIO10), 24 VCCIO<=1.8V, CFGBVS
24 GND.

!

Config A% Bank 1,4 GW5AT-138/ GW5AST-138 Bank10, FlipChip %} 2] Bank3,
WireBond 2% ) Bank4, 1#40{5 5.1% 2% 4HC Pinout F/1if.

CFGBVS

fic B AR RS 5

TENTCE SN, KA, WHES bar, B2 nlik 3-bit A7 % .

FPGA 7£ I B s ki % RECONFIG_N J&, #$/FH4E MODE {# ik N M it B
P, Bk SAREA R 5 FPGA 7= MODE B4 M [ fic 8 5 =0 A H . T
MODE T EEERT P ECE AR, A LasF MODE & ik e st ok, AW
K 1f) MODE % JITE 28 1 N 38 et BAKIE S35 MM 8 4F1K PINOUT F-if.

MODE & Ji{i{£ % GPIO K}, T input 5% output 271,

Ve

Yy MODE fH 81, 7522 # T b e B ik i & RECONFIG_N A R AE L.

YENECE S IR, KA, BEAWNES Eh. KB FER, FPGA 4ifilic &M
A E i ThiEE, RECONFIG N FifKH) FPGA Joik gt AT 75 =0 iic & £ 1E .
76 b R P B R A 5 A R T, AR IC B SE R JE T AR

YE RN E B I, 752 — A kh 5 AN DT 25ns MK P A 2 GowinCONFIG it

B, L MODE v BB S5 inak bR 2 . FH P n] DLl s 4 5 2 4

PEGIE I, TR B 5 F R AR ST R E . P 2RO R

RECONFIG_N | | H JBc B F2 A e AR+ = B PIR S

!

e RECONFIG_N ALK N GPIO.

o WIRFEEN FPGA N EiZ A RECONFIG_N, A LL%E#KE GPIO (355N
LVCMOS10/LVCMOS12/LVCMOS15/LVCMOS18/LVCMOS25/LVCMOS33)i i
FPGA #hi i %% R3] RECONFIG_N |, H7E Fhn#adfedr, f5%F GPIO 4T
EPHECE ERORAS .

inout BRI, NEEES 4, open-drain fith. EHESEA XL, RA READY Hisint
FPGA 7 et A7 it & A

B BIAT DUFR /R FPGA MRS A AT LTI & : M 831 2 A& 1 B 2 -1, READY
READY S ONE S B R R EE AR e, READY {55 NKH-F.

FH A UGS AR+ READY 125 LIEIR F 8Nt 14

1E4 GPIO I, w4 HA input 5% output 2674, READY FI{E input 287! GPIO i
FARAEAE b H R B I R A AN R, 751 FPGA Rl BE L IEH L E .

inout 2RI, P59 i, 0pen-drain i . FPGA ECE I FIbREES, BLERK
I J5 DONE {2 547 5.

DONE TERBLEE N, #8 output 2878, AT LLFE/R FPGA a1 HC BT 2 15 -

® DONE 55 NP, FoRFFCEp s X T/ERE;

® DONE 15 5 MK B PR R L B i 2 A 52 il 2T

UG704-1.0.6 10(69)




I/EREM

3.2 EEW

AR hee ik
F P ] aE@ i i AT DONE {55 DAREIR 28 4me i 72
RECONFIG_N 5 READY R FHKHPIRZSES, DONE 155 th & fREFAEMK HEFRES
1 JTAG HLEXAC B SRAM i, DONE 155 MMER A S % 5 L.
£ GPIO i, A H1E input 5% output 28%!, DONE FI1E input 2574 GPIO I 7 £
WEAE b e B R R A AN L B B, BWACE 4G FPGA JoiEiE N st
X
PERNFLEE BT, KA .
JTAG e BB 1) AT I Bh A N T
TCK fE>4 GPIO B, mJ FAE input 5% output 2874,
!
YEN GPIO i, FHEffastr bt f2 b & IR S kase, Uik JTAG 54 .
TMS VERBCE IR, RECNRIN, WS .
JTAG FLEBA M HFATE S NE ] . 154 GPIO B, A HA{FE input B¢ output 284!,
0| TE BB IR, KECNN, WS .
JTAG Fit B A R AT R N . 124 GPIO IF, AT FI{E input BX output 287,
100 TERBCEE I, KA.
JTAG e E B AT ER M & - . 7529 GPIO B, W FAF input B¢ output 284! .
e B P, TR JTAG A SSPI AR = LA HAth fic B A% 38 A [R5 A b o
o XTI CCLK/ERHIN, 5 ZIEAMTI Ak .
CCLK o XTI CCLK MR, AE e B IR
!
CCLK M 45 5, Tt RIFMME S e,
PUDC_B ERAREE IR, KA.
24 PUDC_B MK H TS, 2RHFECE W R REFTA GPIO B b FipH
24 PUDC_B M HL I, #8FECE AR A5 LR GPIO P38 4 FLpH
PUDC_B i EEERSGED 1kQ (S HFH, ZEHE:F VCCO3/4 5 GND.
VERBCE B BN, KA . F T E AR ki Ah R Bl NI GRS T8
EMCCLK B E R
o XTI FPGA AT LLUEF V2] EMCCLK fE 9By 8.
« XFF JTAG FIMEE: EMCCLK m AIANIES:
TENFLEE I, RACAHN . CPU B N IEMAGS, KHEFE .
csl B o XFFE CPU B, EfEEGE —A 1kQ (BN HHEPHERESR GND.
- « XITA CPU #ix: AMTEC E 4138 oy LA ] CSI_B ik #f a4k FAFRC B 128
SUYE G 1E BERC B TP OE R 3 B FPGA 1 CSO_B & .
cSO B TERBLEE I, KECNMH . CPU BN ki E S, fE5EsEn & ki
- F| N FPGA [¥) CSI_B & i
VENBC BRI, RAONMH . DOUT %1k f1THC B M EdE it .
DOUT « X Serail fl SPI ({{fR x1) #5230 fEH AT/ IR NilF FPGA (1) DIN
B, 1ERE— 2B .
VERBLE I, RN .
RDWR_B CPU MBS A5 S IE B EM: 24 RDWR_B M B P Ron i e 4
RDWR_B Mk H i R 5 41
UG704-1.0.6 11(69)




I/EREM

3.2 EEW

B IAA TR

e ik

fE>4 GPIO B, mJ FHAE input B¢ output 2874,

MCSN

ERFLE BRI, A .
MSPI it B EES, RHEFE K.
1E4 GPIO B, B FAE input B¢ output 2844,

MOSI

VERIBC B BINT, SKEAC N, B4R Flash 1 S . SPIX2 x4 2t X a).
MSPI it B 0 AT H0E S H S
fE4 GPIO B, mJ FHAE input 5% output 2874,

MISO

VEBC B BRI, AN, 24N FLASH 1) SO . SPIx2 x4 £k X .
MSPI fic B 20 SR AT HE S N .
1E4 GPIO B, B FAE input B¢ output 2844,

MI2

TENECE BN, KA . SPIx4 e xa .

MSPI SR I8 : 24850 H 5 B P, MSPI SR R E S %8G 2440 K PR, MSPI
Xof LRI ETC R AT IE T 4.7k HLBH -2 %t bank ) VCCIO.

1£2% GPIO B, W] H{E input B¢ output 28744 .

MI3

VENBCE & I, KA, WEES Ehi. SPIx4 L X,
MSPI B Bha e B . (RSP 2. mli@Ead 4.7k HFH B+ 2% B bank f) VCCIO.
1E4 GPIO K, A F{E input 8% output 2874,

DIN

PENBCE RIS, RAN%IN . DIN A& $ AT EEHNE .

 X%fT Serial M1 MSPI #:: DIN WEdRECH 1T 84, BRABCE N 7E CCLK |
FHIT R LR .

* XF CPU #i:(: DIN 5IZZ DRt M, HE DO1 HdEE . 15 GPIO i,
Al HAE input B output 2874,

D0~D31

inout 2L Hl

4F CPU #3l, 1E A N . #F2BE NG BN x8. x16
i x32 ML,

*YE2N GPIO I, "] HIE input 5 output 574 .

SSPI_CS_N

VEJ9BC B I, SRAONH N 4.7k HEFH B F%F R Bank ) VCCIO. .
SSPI Bt BB ik 5T, (KBS
fE4 GPIO K, A F{E input 8% output 2874,

SSPI_CLK

TE NI E S R, KA.
SSPI i B A = 1 s B N
1£2% GPIO B, w]H{E input B¢ output 27 .

SI

ERFE G, RACAHN .
SSPI it B A 1 B AT H R N
fE4 GPIO K, A F{E input 8% output 2874,

SO

TENECE SR, A5 .
SSPI it B = 5 A7 4 4 Hh AT
£ GPIO B, A H{E input B¢ output 27,

CLKHOLD N

VEONECE IS, KA 5N, FEt 4.7k HEH_E 4 2% B Bank ) VCCIO. .
SSPI I B EE B ARHF A 2
1£2% GPIO B, W H{E input B¢ output 274,

SSPI_WPN

YENBCEE NS, KA, FriEd 4.7k BFH_E4H 2% M Bank () VCCIO. .

UG704-1.0.6
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M E

3.2 EEW

B IhREH IR
SSPI BR3P 1 YN & RS, SSPI S R FHEAER 2 4% N K HESER, SSPI
X L IR ETCRL o
fE>4 GPIO B, B FHAE input 5% output 2874,
EEEMSER
NENAAHERE /O IR R, S5 E FPGA 7= KL E
B E ONEE /O . BT R4 FPGA b H 5 R ATATAT I & #1F
ZHI, SEEMRPE MR AMENIE SR . IERIE, 28N
PR, $2 I8 P A 8600 & R 3% T00 28T 20 T 8 R Dh B
Ve
P E S R IR, FFE O I AN W) B ZE RS 234 1 B B L FE
it B AR ik miink 3-5 Fras.
= 3-5 iLEEME iR
B 4R kil Tt B
BRAINIRZS TMS, TCK, TDI, TDO {E AL HECE &1,
JTAG PORTIM o
S 5 1/O TMS, TCK, TDI, TDO fFit B &R E/EN
GPIO.
. CSI_B, CSO B, RDWR_B, D[0-31]#
E‘ ;{LE Yo
BRURK CCLK {5 TR B 1.
CPUPORT CSI_B, CSO_B, RDWR_B, D[0-31]#
BENEIBNO | oo e me i 2 4Us - GPIO.
SSPI_CS_N, SSPI_CLK, SI, SO,
BUIRE CLKHOLD_N #11 SSPI_WPN £ Ay F fic B &
.,
SSPI PORT H
SSPI_CS_N, SSPI_CLK, SI, SO,
WE NIIE 1/O | CLKHOLD_N il SSPI_WPN 7ER & 45 5 5 {F
9 GPIO.
o MCSN, MISO, MOSI, D02, D03 fil CCLK
R
AUNRS et P .
MSPIPORT MCSN, MISO, MOSI, D02, D03 fil CCLK
BENEBNO | e st 1= 41 GPIO,
BRIRES DIN, DOUT F1 CCLK 1% FHic B &
SERIAL "
S 5 1/O ggbmwTﬁcaKEmﬁ%%EWﬁ
RECONFIG_N | BRiLIRZS P & &
BRIRES £ G B A R
READY
WENYEE /0 | EEL RGN GPIO
DONE BRIRES £ G B B
WHENIE IO | Bl E 45K E1E N GPIO
¥E!
o  UH DL N EZ 4] JTAG_SEL_ N (55, ¥ JTAG &k & AR E 10.
UG704-1.0.6 13(69)




3WE O

3.2 EEW

o [MJTAG EHIHIIENL T iR L HnEGd R o TCK i TMS RESHEE, AP ff i
K ITAG 54 R I H N #K -

EoEFHCTERGREEHNER
piBUNEIPRE SRR G E = NI =REE

1. TP E Y PR IR A A A B TR

2. TERHF:FIEFE “Project > Configuration > Dual-Purpose Pin”, [

3-1 s

3. ALK NG Ik LG B BN RS O

E3-1 R EEHERRE

Configuration

v Global
General
Constraints

~ Synthesize
General

Place & Route

<

General

Voltage

Place

Route

Dual-Purpose Pin

Unused Pin

Incremental PnR
v BitStream

General

sysControl

Feature sysControl

Dual-Purpose Pin

[] Use JTAG as regular IO
[] Use S5PI as regular 10
[] Use MSPI as regular 10
[] Use READY as regular 10
[] Use DONE as regular 10
[] Use 12C as regular 10

[J Use CPU as regular 10

Apply

UG704-1.0.6
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3 &I 3.3 AT B

3.3 =5\ EC E AT

FAAFED (EFEE CPU (. FATHIAAME SPIEAK O KIRCE
I BHE PN AR F EARG A MAMES BB, BOATE L R A B9k
AR ERE B B . Zo0d EDA BLE emc_clk IEHEIE A LK
EMC_CLK_DIV, #haBitgiith n] DL/ERC BN phi,  HAS 240 ik
Wio N U T BCE P

3-2 FHEARER SN

EMCCLK [ EMC_CLK_DIV EMCCLK
config_clk
0SC CLK |

osC OSC_CLK_DIV ‘u se_emc_clk

3.4 JTAG BLEER

EzE 5K FPGA P2 JTAG it B A 54 IEEE1532 Frif Al
IEEE1149.1 i1 S HlbriE .

JTAG Tit AL 2 LA HE 5\ BI 5 22 S0k FPGA 77 i
SRAM 1, R EEEHIEE . &k SR ITE B FPGA 7= 3%
¥ JTAG BL B R,
3.4.1 JTAG BEEEXNEETREE
JTAG it B AR S 06 RN E 3-3 Firs, ERTERET] Dl 5% i 0

fa 7T
3-3JTAG BEEEREETER
FPGA
»{TDI
JTAG PORT
»| TCK
» TMS
< TDO
!

JTAG I & AU B4R A BE = T 100MHz,
B T HETH A JTAG i B SRAM #:4E4b, &= 514k FPGA F= 5

UG704-1.0.6 15(69)




3 ACE LM 3.4 JTAG Fe BB

40 SPI Flash w2 /E @ JTAG B 4T, 4h SPI Flash %
BEIRIFEZ 5 3-4.

3-4 JTAG ¥O4#25MB Flash B REE

FPGA
Flash
» TDI MCLK » CLK
» TCK MCS_N » CS N
JTAG PORT -
» TMS Ml |« DOUT
< TDO MO » DIN
&
b
=
E!

BEEDY JTAG #% M 425 Flash H)7R S 1A .

342 JTAG BEEEAMFE
JTAG FiC. 8 X 101 P P 1 Pl 3-5 i

3-5 JTAG B EERFFE
:: Tj_clk ::
: | Tclkh |
TCK
| |
™S D —
\* /

o (

TDO <

BB ASE & (K 3-6 .

UG704-1.0.6 16(69)




IMERO 3.4 JTAG fic B

% 3-6 JTAG BL B AR FESH
SR | ZHE X w/MA = INI] L2
Tj_clk JTAG TCK clock period 10 - ns
Tj_tmssu | TMS setup time 3.0 - ns
Tj_tmshd | TMS hold time 0 - ns
Tj_dsu TDI setup time 3.0 - ns
Tj_dhd TDI hold time 0 - ns
Tj_dvld delay of TCK to TDO - 3.0 ns

. . (clock cycle ) | (clock cycle) |
Telkh The time of clock high level 459, *550,
3.4.3 JTAG xR ERIE
JTAG EXFi54
TAP 2551

DAV ) RS HL B AL

BB o

& 3-6 TAP R7SHL

1 CErEST-Loelc-RESET}

B A 2=
827

f e B A7 4%, (EJLERE S TDI
A TDO Zd. —BOkU, FEL w4 Tk Hmn s 44, A£IR
SHUEE R, AL Fa sk — MRy &R TCK 22 mi TMS (24 RAE,

0 RUN-TEST/IDLE

UG704-1.0.6
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3 ACE LM 3.4 JTAG Fe BB

TAP 51/

BRF TMS NE S B “17) I/ TCK i AN £/ 5 kil
ke (BFEEEAMC G, 207 TAP 24, M SeHUE b T H e RS 1
TAP RS il w2 i EACIRES, X JTAG F2 A2 48 E AT .
eyl
ZREAE AL CPU FIAMK .
eyl
o 7EHEA Shift DR 5k Shift_ IR IRZHS, TDO ERI%HE M TCK )R BRI IEA %1
7EHEN Shift_ DR 8¢ Shift IR JRAK, HE AL
7E 27T Shift_DR B Shift_IR I}, i,

B e H ) A B s i B I AL LSB;
—HEAL, AR E B R

1S FIF AR A 77 A%

FRCEH AL AN, RSN Al P2 A AR A .
o {E4W A (IR i
o H¥aFifrar (DR) #.

R4 FASAMEAE, 78 Shift IRAIRSH, HEHEsifE %
L AT, RIS LSB M7, REFEA H o &ki%, [F12] Run-Test-
ldle J564BI# kix5eEE, WK 3-7 fix.

ERHEF A e AT, ££ Shift DROIREGH, & iEEdEETE 445
PEZF 728, WK 3-8 Aras. #E K 1KRH LSB if /2 MSB ik T HAR#E
& 3-7 8 S ERJ AN F

e [ e

™S
0 I @ . -
Tap states [N O SHIFT-R @ XD XB
(@ :Select-R-Scan @ Exit-R (&) Run-Testdle
[Z) -Capture-R @ Update-R

UG704-1.0.6 18(69)




3 it B % 1 3.4 JTAG B B =
[ 3-8 HIEFFRIICIFNF
L= S O e e O Y O o A O
™S “
TAP States .-( a SHIFT-DR
(1) -Select-DR-Scan (3 -Exit1-DR (B :Run-Test-dle
(2) :Capture-DR [4) -Update-DR

Y|

fEm - 5148 Arora V FPGA 1, 184 ZifF s e KN 8 1 ;

AR T IR BRI w7 o, BURFA R KE AR,

8 ID CODE =41

ID Code Efl JEDEC ID Code, #& FPGA #3411 — LA PR iH,

=iz~ FPGAID Code K &4 32 £, FRINH T &E=ilsr FPGA ] ID
Code.
%% 3-7 Arora V 138K FPGA IDCODE

/A IDCODE

GWH5A-138 h0011081B
GW5AS-138 h0001081B
GW5AST-138 h0001081B
GW5AT-138 h0011081B

B FPGA Hf4 2 0x11, UL RSB LLEEEL GW5AT-138 ID Code
B3 JTAG ) TAE 5 =0,

1. TAP Efi: TMS B NmH-F, EEEKRIEZR /D 5 NHE0E I
2. BIPIRESHLM Test-Logic-Reset F] Run-Test-ldle;

3. FEAPIRAENLE Shift-IR, MEAKAL 46 k1% Read ID 54 0x11, Hmfr
(B Ja—A0n) KIEMIFRZIPRENLE] Exit1-IR, BV @A K ISR TMS
EETEHT, R 3-84H 8 AmEHE N &% 0x11 ik #2£H TDI A1
TMS KB4 1L, B PP 3-10 AR

% 3-8 %1544 318+ TDI 1 TMS H{ET{L

Valu K | TCK1 TCK 2 TCK 3 TCK 4 TCK 5 TCK 6 TCK7 TCK 8
TDI value

(0x11) 1 0 0 0 1 0 0 0

TMS value 0 0 0 0 0 0 0 1
UG704-1.0.6 19(69)




3 ACE LM 3.4 JTAG Fe BB

4. BIPIRENL, M Exit1-IR £id Update-IR J& [0 3] Run-Test-Idle, 7
Run-Test-ldle iz4T7 £/ 3 NBF 4 31,

5. BIPRAPLE| Shift-DR, %1% 32 ANeh R, HAESS 32 Nif4hkik
B, B TMS A&, 588k 32 AN E IR ERE,  BkH Shift-DR 2]
Exit1-DR. iXx#ia], %&i% 32 PEHehEI a3z H 32bits #dE, HI N
0x0001181B, #1K 3-11 fras;

6. HIRAEE F| Run-Test-Idle.

& 3-9 i£HY ID Code WKiSHRIZE

( Start ) v
Move TAP to Shift-DR
A 4
Move TAP to Shift-IR Y
Transfer 32 clocks toget ID
Code
+ &
Move TAP to Exitl1DR
Transfer
Read ID Code(0x11)
instruction (LSB)
Py \ 4
Move TAP to Exitl-IR Move TAP to Update-DR
\ 4
Move TAP to Update-IR
l Move TAP to Run-Test-ldle
Move TAP to Run-Test-Idle \ 4

e D

UG704-1.0.6 20(69)




3RCERE 3.4 JTAG Fe BB

[& 3-10 i&EY ID Code $#&4-0x11 if[a)Bt

TMS
1ol IR0 IR1 IRz IR2 IR4 IRS IR& IRT -_
oo D@D EX ARDE
Tap states MY @ ¥ @ SHIFT-R @ X @
-SelectIR-Scan (3 -Exit1dR (5) Run-Test-Idle
(Z) :Capture-IR (@) -Update-R

[# 3-11 3B ID Code ¥IEE 25500 F

1 2 3 4 5 -] 7 8 9 10 1" 12 13 14 15 18 17 1@ 19 20 2 22 23 24 25 26 27 28 29 30 31 32 33 34 3% 3® 3T 3B 3/ 4

TCK

™S

4P states NI X DY, SHIFTDR 6]
:Select-DR-Scan @ Exit1-DR :Run-Test-\dle
:Caplure-DR :UpdaterDR

BEH Status Register 0x41

Status Register 7E &5 {4 8 I S 28RS E IR AR B, 8 52
Status Register, FJHP AW 8RR,  anAIe 5 %Dh wakeup. =&

FELE MBS RS

Status Register 34 32 {7, #LHUfE 472 0x41, I /75 Read ID Code
—.

Status Register [ i 5% 5.1 IR 1745

BZHL User Code 0x13

User Code 3t 32 i, #:HU$HE47E 0x13, I /75 Read ID Code —
@

User Code ZRIMEH 12 FS SCHEF) checksum {H, A 7E Gowin
Designer H H# € .

EJ1#; 0x3C

ZAR AL FPGA M flash it BB AT, JFECE 2 SRAM.

it JTAG Kk k1% Reprogram (0x3C) #54. Noop (0x02) #&
%, FIEERAFE A, AR FEfik %k Reconfig_ N B .
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M E

3.4 JTAG Bt B

UG704-1.0.6

& SRAM

HHEFE SRAM I, FEERCOAFAER SRAM. JifEan T
& i% ConfigEnable 54 0x15;

Ki% SRAM Erase 164 0x05;

3% Noop #54 0x02;

ZERS 5% Run Test 2~10ms;

& i% SRAM Erase Done 54 0x09;

&i% ConfigDisabled 154 0x3A;

7. Ki% Noop $84 0x02, 4iRiiifs;

!

f£ )5 i% EraseSram (0x05) 154 . Noop (0x02) 2 J&, H4h Bt i a2 5 HgE R

%,

o gk~ w N e

Bl E SRAM

4 Host BC B FPGA SRAM, fif FPGA seliltife, @it JTAG I
# SRAM 4% Configration Mode Pins FJ50H

1H1T Gowin software T4 A8 B R S, R JTAG s23
SRAM L E, R4 Host it B SRAM (2, W& 3-12 fios.

AL JTAG #ii%, TAP £147;

BeHU% % ID CODE, #i#t ID CODE &5 ULHL;

i1 SRAM CUACE, #EFk SRAM, JifEZ 5 H#lR SRAM;
#i% ConfigEnable 154 0x15.

K% Address Initialize 54 0x12;

& i% Transfer Configuration Data 54 0x17.

B oA 2] Shift-DR (K %7 4%), ¥ Bitstream Data M i =i JF 4k
(MSB), Zfiki%, KiEEFHEIRRCAHFNE, HHF| Run-Test-ldle

) i% ConfigDisabled 154 0x3A;
7. K% Noop 164 0x02, 45RMACE L.

® oo s e N e
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3 ACE LM 3.4 JTAG Fe BB

& 3-12 it E SRAM %12

( Start )
Check
ID Code

SRAM Erase (Option)

Transfer
Config Enable Instruction
(0x15)

:

Transfer
Address Init Instruction
(0x12)

l

Transfer Write Instruction
(0x17)

i

Transfer Bitstream(MSB)

l

Transfer
Config Disable Instruction
(Ox3A)

l

Transfer
NOOP Instruction
(0x02)

)
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M E

3.4 JTAG Bt B

4w%2 Flash
JTAG ##: SPI 457435 Flash

RS T B P E T JTAG #54 Master SPI B /% SPI Flash #4742,
TMS Xt CS {55, TCK Xt SCLK {55, TDI XM SI{§5, TDO Xt SO
125, ZREREFE FLASH B AR E I T B AR

[& 3-13 #R12 SPI Flash FEiE~=E

Check ID
Code

Read ID Code

hy
\ 4

Transfer Program_SPI
Instruction (Ox16)

Y

Program SPI Flash
through JTAG

Y

Send 15 TMS pulses

Y

Hold TMS high for 8
TCK clock cycles

Y

Transfer Reboot
Instruction (0x3c)

End

UG704-1.0.6
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3 ACE LM 3.4 JTAG Fe BB

TCK

TAP States

™S

TDI

TDO

[# 3-14 GOWIN Arora V JTAG #&#l SPI & 1% 0x06 354 B} FE

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21

4 5 X6 X 7 4 (5 X 8 X 1

0x06(MSB)

DR7 DR6 DRS DR4 DR3 DR2 DR1 DRO

@ Run-Test/Idle
(@) Select-DR-Scan
@ Capture-DR

@ Shift-DR

®) Exit1-DR

© Pause-DR

@ Exit2-DR

® Update-DR

SVF (BT &) RS 50 Flash

SVF Z4tiid &2 IEEE 1149.1 (JTAG) S L3 /E (1B MG . SVF L
BRI A R JTAG $E8:1F . SVF U@ #1875 B R N\ 25144
M5 R, ik JTAG #1F. fE THEAH SVF SUHE RN, FIFESTE
SVF 1A 45 B4 FLASH %ifE . iz 04w FE FLASH (I3 FE B an F K
TRo
[&] 3-15 SVF &R 4512 Flash R iEE

Check ID
Code

Read ID Code

¥
y

Transfer Program_SVF
Instruction (0x1B)

y

Program SPI Flash
through SVF

y

Transfer Reboot
Instruction (0x3c)

End
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3 ACE LM 3.4 JTAG Fe BB

E.E OTP

Arora V FPGA #2128 Bit [t) OTP %], STHr—xtgmfs. Hd
BitO~Bit31 A X, FRGuilidh s vl LA b 2 (B A7 4 22 4 P A Hoph 5 245
S, Bit32~Bit95 &y DNA [X, fififesft 64 AME—FriRfE .

OTP & Xi5Z%% 5.2 OTP Efuse.
HACE R N EATR.
& 3-16 fit & OTP #HiEE

Check ID
Code

Read ID Code

¥
y

Transfer ISC_Enable
Instruction (0x15)

A 4

Transfer
Prgm_user_data
Instruction (0x2A)

A 4

Transfer User_Data

A 4

Wait 3.1ms

A 4

Transfer ISC_disable
Instruction (0x3A)

A 4

End

EH OTP
B OTP HOfi it T BT %«
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3 ACE LM 3.4 JTAG Fe BB

& 3-17 3B OTP B HIZE

Check ID
Code

Read ID Code

)
v

Transfer ISC_Enable
Instruction (0x15)

\ 4

Transfer
rd_efuse_all_data
Instruction (0x2d)

A 4

Wait 0.036ms

A 4

Transfer rd_user_data
Instruction (0x2B)

v

Wait 0.6us

\ 4

Read User_Data

A 4

Transfer ISC_disable
Instruction (0x3A)

End

BliEsc
BIRESCAE, IR 2 m BORSCRF B A /R AL
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3.5 SSPI fit B

3.5 SSPI L E R

SSPI (Slave SPD) EtE MR, Bl FPGA 1E M2, H4haE Host il

i SPI 2 FIX & =2 T4k FPGA 7= i AT IC B R e o

3.5.1 SSPI It EHR A EEREE

i H SSPI L B AN 5 = 2 T4k FPGA 7™ i it B 1 2 B = & in 1]

3-18 i,
3-18 SSPI i E& A R EE
Host FPGA
CLK > SSPI_CLK
DIN [« SSPI_SO
DOUT > SSPI_SI
CTRL » SSPI_HOLD
CS_ N » SSPI_CSN

fii ] SSPI FL B AN 2 F FPGA 7 i it B R = ¥ an & 3-19 By

7N o
3-19 % FPGA EZ& =R

CLK ————¢»{ SSPI_CLK
DIN e—1 | SSPI_SO
FPGA
. DOUT * » SSPI_SI
Master CS N; » SSPI_CSN
CS_N;
CS_Nz
—>{ SSPI_CLK
e—|—>{ SSPI_SO
FPGA
¢ » SSPI_SI
—P—P—> SSPI_CSN
L > SSPI_CLK
» SSPI_SO
FPGA
» SSPI_SI
» SSPI_CSN

UG704-1.0.6
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3.5 SSPI fit B

UG704-1.0.6

SSPI B B & MIFR 7247 H M SRAM BLE#HAESL, & mfE FPGA
4hEBH SPI Flash, ##% Flash #:/E) MODE {85 SSPI it & A% (i)
MODE {EAHIF], I/ Al LAAE Gowin ZiFE 81T i ik #R AL B 2 5 N\ SRAM
AN Flash. 52 WAMER Flash fn#r, 20K MODE {iH %y MSPI
MODE, 2 Jmiid 5 I i slifii’x RECONFIG_N fili % MSPI fin#.

SSPI # M ZmfE4hES Flash R R = K & 3-20 Fios.
& 3-20 SSPI 4x#25MEB Flash EIER=E

Host
CLK

DIN
DOUT
CS N

CTRL

\ 4

A

Y

Y

SSPI_CLK
SSPI_SO
SSPI_SI
SSPI_CSN

SSPI_HOLDN

FPGA

CCLK

DIN

MOSI

MCSN

\ 4

\ 4

Y

CLK

Flash

DOUT

DIN

CS N
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3 ACE LM 3.5 SSPI Fit &zt

3.5.2 SSPI It BRI FE

SSPI e B A= 1 7 B 3-21 s
3-21 SSPI BL E{EARTFE

| Tsspi_clk

—>
: | Tclkh |

>

CCLK

I
i_enabl © /
sspi_enablen | : :4_,:
Tsspi_ c'su: | :Tsspi_chd'
I l |
sspi_si (and other | 1
input data pins) < >4 | | >< ! D< >
o —
Tsspi_dsu ) | Tsspi_dhd
. f
Sspi_so < >< | >< >
!
<>
:Tsspi_dvld
I FP 24003k 3-9 B
% 39 SSPI L BEA R FSH
SHAATR ZHE X /M > INEL XA
Tsspi_clk SSPI port clock period 10.0 - ns
Tsspi_csu sspi_enablen setup time 1.0 - ns
Tsspi_chd sspi_enablen hold time 0 - ns
Tsspi_dsu SSPI input data setup time 1.0 - ns
Tsspi_dhd | SSPI input data hold time 0 - ns
Tsspi_dvid | delay of SSPI clock to output data - 1.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
FRipi 2 LR AN, SSPI N M = 344k FPGA 7= T ICE, ib
i A2 LA 26 A
°

o RITEE
P ki % RECONFIG_ N &5,
3.5.3 SSPI £l EES

Y FPGA 4T SSPI 20, @i SSPI r] PIEE R FPGA SRAM Hi#%
#zHEY ID CODE\USER CODE\STATUS CODE £z 5., ] LM EAF
%% (Bt SPI Flash).

FPGA [ SSPI 54—t 1-4 N7 4k, 208851 MeLRF
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3 ACE LM 3.5 SSPI Fit &zt

MENTIRERTZY, BARBEERTZWEBNT, TURER A LT
B CFERH 0x00 £75).
#+ 3-10 BLEHRS

R Y TEES REFHHIRER T
Read ID Code 0x11000000
Read User Code 0x13000000
Read Status Code 0x41000000
Reconfig/Reprogram 0x3C00
Write Enable 0x1500
Write Disable 0x3A00
Write Data 0x3B
Program SPI Flash 0x1600
Init Address 0x1200
Erase SRAM 0x0500
Read ID Code

FPGA 7 ID Code K J% /& 32bits, iHL ID 542 PUA~717, Hp
0x11000000. 7EF5KIEZ AT, i CS &b TPk, I HELEMIRE
PRSI (BN RN RL D, PAIKE) FPGA 3REL CS HRAS.

2 CS ik 2 5, HHELL MSB 177205 N84 0x11000000, 1E55E
TR A G Bk LA 32 Nt eh, s ID CODE #idE:4 LA MSB 72
DO K IRALF H K

& 3-22 3B ID Code B REE

CS S|

SCLK MMMHMWJL

Instruction (0x11000000) 32Bits " 32 Data Bits

.
]

DI | \ Il

DO i

#EHY StatusCode/UserCode 52X ID Code FERAFEZRL, B Hext NFF)
AT,

Write Enable (0x1500)

£ E SRAM (E Features) Hij, f#iFH Write Enable (0x15) 84N
WA IR, 8 & ] DL S B s Write Data (0x3B) 54
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3 ACE LM 3.5 SSPI Fit &zt

[& 3-23 Write Enable (0x15) FIFEREE

< I A I A tion (0x1500" - -
DI %%Z < f ¥ f ¥ Instuction, [0x1500) 7 7
Cs \ /

DO

Write Disable (0x3A00)

RIEBIRTERG, 3514 H Write Disable M\ gr#a i B H . B H G
MeBR i 2%, (H RS IHEN TAERES

[& 3-24 Write Disable (0x3A00) FfFFR=E

% _LRPANE4, 0x1500 FT 0x3A00 5 & T P 3 A —5, $54#2
£ CS AR e MG, JHEfR BTG s CS, X RN 7 H) 45 4
£ 0x3C00 (Reconfig/Reprogram). 0x1500 (Write Enable). 0x3A000
(Write Disable). 0x1600 (Program SPI Flash). 0x1200 (Init
Address). 0x0500 (Erase SRAM).,

Erase SRAM(0x0500)
&4 7 5 WriteEnable/WriteDisable —%%, X & #5840 HN AN
0x0500.

MR RIEE, FTIEBZED 10ms DUETE 2 HAT 78 .

Write Data (0x3B)
13 H] WriteData (0x3B) 4 E#% (7] FPGA B A A HE il 3L+
R, RS ALY, CS —EATRHF.

3-25 Write Data (0x3B) BFREE

N i VA

HE_J_UWAL_IWJMME_

Instruction(0x3B) _i‘ : Data

i um@@@@@@am_u_

One Byte (MSB)
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3 ACE LM 3.5 SSPI Fit &zt

3.5.4 SSPI it SRAM
& 3-26 SSPI B2 & SRAM HiEE

l Start )

\ 4
Read Staus
Code

Erase SRAM

A 4

Init Address

A 4

Write Enable

A 4
Write
Bitstream
Data(MSB)

A 4

Write Disable

End
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3 ACE LM 3.5 SSPI Fit &zt

3.5.5 SSPI #%%Z Flash

Pk nE B LK 3-27. ¥5i@id SSPI [ FPGA Ki%f54
“Program SPI Flash” (0x1600) 54, 5E/5 FPGA ] LL# &k SSPI
Flash, Host i SSPI 7] LLE.#15H] Flash, % T KA LLi%HE Flash 1
FH ORI 70 AT I A

R, M Flash SHCEIER,  [Bls2) 2l < 1818 — > Bit. {541 SSPI
2 Flash 1) IDCode i}, &40 K i%E— N0 s B 5 — 1 .

[&] 3-27 SSPI i & Flash #KiEE

Start

Y

Transfer
Program SPI Flash
Instruction
(0x1600)

Program Flash
following SPI timing

End
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3 ACE LM 3.5 SSPI Fit &zt

3.5.6 SSPI x4 ftE SRAM

SSPI #z0 N EC E SRAM i FFra~, HA Read Status. Reinit.
EraseSram. InitAddress. WriteEnable. WriteDisble &IH{#H SSPI &
A, H A Write Data N % QSSPI.

3-28 QSSPI fit B SRAM #iiEHE

1 Start )

A 4

Read Staus
Code

N

Ready Down Y—> Re Init M
@ Y—>» | Erase SRAM

& |
<

Init Address

A 4

Write Enable

A 4

Write Data
0x6B
(QSSPI)

A 4

Write Disable

End
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3 ACE LM 3.6 MSPI it B

QSSPI Write Data (0x6B) /7 El 4 B s«
[#l 3-29 QSSPI Write Data (0x6B)&JFF[E]

sek [ U UL _uuuuut

SSPI CS N ] | RN
0 LT Joeae-—--oaae—
10, CORE---OOOD—
10, OO
i 2,000 mun /000
3.6 MSPI B EfE

MSPI (Master SPD) Ft &M, R FPGA 1E T 8844, @it SPI#11
TN MANEE Flash Sz ECRER B 56 e B 1

MSPI Bt &L F2: F MODE & % & N MSPI R, ¥ FPGA E¥# I
FHL B HE P ik f &2 RECONFIG_ N &, 2844 5 4T AP Flash 2HY LR
AR, e B

R4 MSPI FFC B 45, P ol LSl FE AR A7k 24 FPGA A
NTAEfG, BHEFRTFR, HPTLUSE SR ZFES N FPGA 4N
Flash #81Fh, 24 B4 T4 Fm % RECONFIG_N 285 FHfE 24056
T2

3.6.1 MSPI fit B EEREE

i FH MSPI x1/x2/x4 Bt B0 5 = 2 S8 FPGA 7= L 3t AT lC & /&
PR E & 3-30~& 3-32 s

3-30 MSPIx1 B EER EFEREE

FPGA SPI Flash
CCLK » CLK
MSCN » CS_N
MISO < DOUT
MOSI > DIN

V)
e  MSPIx1 FJHiRIEE: 2.5Mhz~105Mhz
o IRIARCE N MSPI x1, 3Byte FhEAH0, W7E EDA F/F b B ko B LR FH I T[] .
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3 ACE LM 3.6 MSPI it B

[# 3-31 MSPIx2 Bt E{= X EEREE

FPGA SPI Flash
CCLK > CLK
MSCN > CS N
MOSI [« > 100
MISO [« > 101

vE!
o MSPIx2 KR {EH: 2.5Mhz~105Mhz
o EFRIAALE N MSPI x1, 3Byte F-HE#RF, FI7E EDA #4458 ook B DAER I 2 18]

3-32 MSPIx4 g B EEREE

FPGA SPI Flash
CCLK > CLK
MSCN » CS_N
MOSI [« > 100
MISO [« > 101

D02 [« > 102
DO3 [« > 103

vE!
e  MSPI x4 FHiZEHl: 2.5Mhz~105Mhz
o IUABCE Y MSPIx1, 3Byte JhEARs, WIFE EDA B B i B LASETH N a] .
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3.6 MSPI it B =

3.6.2 MSPI fii BRI FF
MSPI Bc &A% = 7 a1 3-33 Fioss

[# 3-33 MSPI B EHER T FE

| Tmspi_clk

|

I | Tclkh

MISO (and other <
input data pins)

B

CCLK l
- I I
FCS_B I |
| ' |
| | | | ]
| Tmspi_cvld | Tmspi_cvid
| |
MOSI (and other |
output data pins) | |
«> |
I I
| Tmspi_dvid |
X X
l

:<—>H—>'
|

I
Tmspi_dsu | Tmspi_dhd
I

RIS P25k 3-11 fis.
£ 3-11 MSPI ER BE#ER N FSH

SRR ZHE X wR/ME PN LA
Tmspi_clk MSPI clock period 10.0 - ns
Tmspi_cvld delay of MSPI clock falling edge to CSI_ B | - 1.0 ns
Tmspi_dvid delay of MSPI clock falling edge to output | - 1.0 ns
data
Tmspi_dsu the setup time of input data 2.0 - ns
Tmspi_dhd the hold time of input data 0 - ns
Tclkh The time of clock high level (clock cycle ) (clock cycle) -
*45% *55%
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3.6 MSPI it B =

3.6.3 MSPI 2l EFTE

UG704-1.0.6

Arora V FPGA FH 5 LERIA 2.5MHz 5% ) 0x000000 bk 146,
PL SPIx1 Pl s b Rrm s se e B . A 58— IR B R, -2 HE)
MERIN 0x800000 HihbHEAT 26 —IRFC & 1. PIIRECE AR, #F2
#E Manu-mode, ‘FE(ACE MR 2 AFE ID $iEdE 1%, CRC K50 H:
W, TEAENR . B ERRA,

3-34 MSPI R L B 2 E

Y
First Boot

(1]

Y

v

Second Boot

(2]

Manu-mode

Y—> 3]

N

v

User-mode

A 4

o [1] BUAME F&—Xin# A MSPI x1, 3Byte Sk @it i, AI7E EDA #fdrh
TR E, PRI E .
o [2] WI{E EDA BAF 4 i 2 B mak k.
e [3] Manu-mode FrJ DLl SSPI. JTAG # 1 5E s B Fahit &
Ak, 78 MSPI BT, did 7E HURFR SO LI mspi_jump(0X6E)
PI3e2 7730, AT ASEHME R B gk i ohige, [ TFAEERRG T RiGD
il FLASH f#fig=%10] .
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3.7 CPU it B

3.7 CPU LB

CPU [t & 2 1 37 KF 8/16/32 o7 55 (K ¥s S 2R B I XS 24 AT IC &, AT H
T8 R 2R B T 5 SR 8 T FE R IRl (R SRR B AR A AR K,
T A — X ) A T A ) T AR ) s EBRAIEIL R, AR BE
L IRVE NI BN EhYE, WIEL EDA 1B ik EMCCLK 1E Vit & i 4
Ui, B I A B AN R A
o 32 fifEs: HAHHIHZE Ny 50MHz
o 16 fiifEs: AN EHiZ N 100MHz

o 8 fifiz: HAKEHIZE N 100MHz

3.7.1 CPU B ERNEEREE
CPU it E X & Hon =W 3-35 Fios.
3-35 CPU L EEA EZEREE

Host

CLK
D[31:0]
WE_N

CS_ N

A 4

A

A 4

!

Y

FPGA
CCLK

D[31:0]
RDWR_B

CS| B

EREAT CCLK Ay, MR CCLK A
B 2 b AL ESRAN, ] CPU Rt i 2 2 34K FPGA 7 gt AT i

B, L R A

o JHEIHIMACE

HHT b K T ik i i & RECONFIG_N i .

UG704-1.0.6
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3.7 CPU it B

3.7.2 L ERFF

CPU T &tk = 7 B an i 3-36 flioss o
[& 3-36 CPU Mode Br ER R R=E

CCLK

Tepu_clk
—

|

L

! Tclkh |
b a—

|
PN
|

;__N/

! |
! 1
RDWR_B —
\ ‘ ‘
‘ -~ A
i

cslLB

DATA (as input)

CCLK

RDWR_B

csiB

DATA (as output)

" Tepu_rwhd

Tcpu_rwsu ‘ !
! ‘ o
N -
m~ 0
' Tepu_cssu i : Tcpu‘_cshd
, o
g h
S ) G
' Tepu_dsu | Tepu_dhd
i

I e—

Tcpu_rwsu

\

|
]
|

Tcpu_rwhd

T
! Tcpu_cssu

‘ Tcpu_cshd

A A

/

Tcpu_dvid

RIS P 2 Hn 3% 3-12 s

% 3-12 CPU EL EEA N FEH

ZHATR ZHE X w/ME >INz B
Tepu_clk CPU port clock period 10.0 - ns
Tepu_rwsu | RDWR_B setup time 8.0 - ns
Tcpu_rwhd | RDWR_B hold time 0 - ns
Tcpu_cssu | CS_B setup time 8.0 - ns
Tcpu_cshd | CS_B hold time 0 - ns
Tcpu_dsu input data setup time 4.0 - ns
Tepu_dhd input data hold time 0.0 - ns
Tepu_dvid delay of CPU clock to output data - 8.0 ns
Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -
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3 ACE LM 3.7 CPU Ml B

3.7.3 ELEME
EE AR A T Host T DA LA ] B e B A . br)s, B
il # K RDWR_B {55 X B N5 (RDWR_B =0) ¥ CSI_BE5
HZE (CSI_LB=0), TFHREFFHIIRMENZ, RDWR_B WJift CSI_B Hi#
XS AR, BRI,
3-37 ELE M E

being active earlier than or the same timeas beinginactive later than or the same time as
cpu_cs_n cpu_cs_n
cpu_clk_in/
cpu_clk_out
cpu_write_n
cpu_cs_n H |
I
i i
i i
cpu_wdata[31:0] | [ wo [ wai | w2| ws][ wa  ws]|

cpu_rdata[31:0] |

'R0|R1|R2|R3|R4|
! ‘
>
‘ ‘
] |

There areseveral cycles’bus turnaround time. The
minimum turnaround period is 7 clock cycles

3.7.4 dEFELL MK
SN 2 T H IR (BI Host)  Jeik B (AN e W e B 404 it 1

Yy5t. Host W] LLEE PIA T NS ICE: @idfim CSI_B 155 Bl &

% CCLK.

3-38 IEELE B E
swrrvaapEpipEpipEpipEpipEpipEpinEpEnEnEn
cpu_clk_out
cpu_write_n —|

cpu_cs_n —| |

|
cpu_wdata[31:0] | [ wo [ wi]wz2|[ws]ws]ws]
|

we | w7 [ ws | wo | wio]

| cpu_cs_nis driven high

|
<€

|

L

| invalid data while |
I

»|
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3B 3.8 SERIAL it i

3.8 SERIAL B ERR

SERIAL FCE R, Host 3l Id & 478 X R = 2 T4k FPGA 7= i 4T
FoE . SERIAL A E B E WA ER DN ERNZ —, RN SHRFE
R RIS, SR M — DX R4 VI Bl R 5 AN [H] . SERIAL L &
i T RER LUAFR B S5 FPGA, Joik M\ FPGA @4 [l e ds, it

SERIAL it B #6232 ID CODE #1 USER CODE DL SRS A /724815
S|

it o

3.8.1 SERIAL It EEA EETEE
SERIAL Pt & # 2 )& 0w K 1 3-39 i
[#] 3-39 SERIAL ft EE R EFEREE

Host FPGA

CLK [€ » CCLK

DIN

A 4

DOUT

vE!
[M1FERT CCLK M, MAEF CCLK AHiA .

SERIAL E EE\K
SERIAL B¢ & # A0 7 3-40 Frs.
3-40 SERIAL B EER M FE

Tserial_clk

Tclkh

I
CCLK |

onon (X 1K)

—ple—>

Tserial_dsu: Tserial_dhd

HRHII P 25N 3% 3-13 fls.

UG704-1.0.6 43(69)




IMERO 3.9 ek
& 3-13 SERIAL BLERA M FEH

ZHAIR ZHE X w/MA NI LA

Tserial_clk Serial port clock period 10.0 - ns

Tserial_dsr the setup time of input date 4.0 - ns

Tserial_dhd | the hold time of input data 0 - ns

Tclkh The time of clock high level (clock cycle ) *45% | (clock cycle) *55% | -

B a2 L RESR AN, ] SERIAL B0 i = 34k FPGA 7 itk A7

FLE, 2 LT %1

o JHEIHIMACE

EHr b L B A P ki i RECONFIG_N & il

3.9 itk

3.9.1 BITHILRE

TEHRATH AL, R &iEid DIN 5| s i B 2dE, Jf@ik DOUT
S| B BRI TR . I LIRS (B AR BT % &, B
NE ) Device 1) A LML T UL R Z —:

® Master Serial
® Slave Serial

e Master SPI
U DN
e Slave Serial
!

Master SPI A4 x1 f,

TEIANSEAT IR = &, Hd Host & 4. B Device 1, 2R)5 @it
DOUT 5| i b Rrift 55 #5621 5 AR AT B T — /M st 4% (EPE[ 1) Device 2).

3-41 BRITHLETEE

E

DONE

INIT_N

PROGRAM_N

DIN

CCLK

FPGA

DOUT

Device 2

— — — Device N Device N+1 — — —

DONE DONE

INIT_N INIT_N
PROGRAM_N PROGRAM_N

DATA DIN DOUT

CLK] CCLK

FPGA
Device 1
UG704-1.0.6
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3.9 j{LHE

3.9.2 H{TH
TEFEATRIIERE R, TR (55 M LR R T A 3] Tl a0

B FIFI & T DAL T DL R —
® Master CPU

e Slave CPU
R & LA
e Slave CPU

# 3-42 H1THEEREE

E

Tl &S| B (RDWR_N) Ak

TEINIEAT R E R N R R, B JRCE Device 1, R )i
“CSO” 2|k “CSN” 523 Device 2, —H k& A G52 E, E
TS “CSN” L35 3] 5 HARSEH T — %

DONE|

INIT_N

PROGRAM_N

DATA

CSN

CLK|

UG704-1.0.6

DONE
INIT_N
PROGRAM_N
DIN [31:0]

Csl
CCLK
FPGA

Csl

A

Y VY

Device 1

DONE
INIT_N
PROGRAM_N
DIN [31:0]

(o]

CCLK
FPGA

CSO|

Device 2 — — — Device N Device N+1 — — —
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4 P E A

4.1 Bc B 5

T -

=S4k Arora V FPGA 7= i 2 3E T SRAM L EZ W& geasfF. &t
T SRAM LZH i fa s WA BB £k, R bW EHREH

=

Hz 3R FPGA P BRSPS EC A
i 2Q B Ok A C B A Aok I SR SCRrd I 1 JTAG B &

i e B ) MODE B & A AH A o

4.1 BEE A

LHER
E 4-1 L FEETEE

A
Voltage

Device Power Power Off

Device Status

} Ready } Done
! \
D e—> \
! !
\ \
| |
I I
\ \
\ \
| R
} Tconfig }
\ \
| |
| |
| |
| |
| |
: : >
Power Up Power On
POR | Configuration | User Logic

2 FPGA 1) VCC. VCCO. VCCX it e, Hi s i 42 e /)MiE F TR 1)
FPGA #E N30 fE: HEFa € H RECONFIG_N 4l 4 i i
L>FPGA & H#8+i ik READY #1 DONE % {I>FPGA #]#4t>READY #i
1 FHERAE MODE B >R 4 e 1 5% =0 i3 HUC B 3000 A 30 >FPGA M
fi#>DONE $i=>1E N 1R

UG704-1.0.6
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4 P E A 4.1 Bc B

FPGA Jazhid iz b i Z R Az, FPGA L H Rn#id 2
RECONFIG_N & HIA fevr th UK, H Al ik #K RECONFIG_N & i
B HANE L. FPGA M HiT A 53 1/0 it i LA

REEMNEH

P A R BN, F[ERELREENIERN, ik FPGA
TARAE QMR ER AT . HPmE W8 E A2, o] Chdd HAd e 77
R TEAE XL, IR B A s AL A e B IR AT . MODE[2:0]H ki
POmIEM B, AT B U v DU b 5 Rz 0 77 2ok ]
EEREE MR, R AR 4.7K, FHABHERE 1K,

!
RECONFIG_N. READY #I DONE & il 5 &M B UK, it 2SR el EN
GPIO, # BARAIETE AL B #1578 BT B AT T W) 46 (8 B0 IR B TR AT 2 g P2 i B 4% 1

& EEFIEE
R AT i SR B i, IR RRIRE 25 B 8 5 T

=7 i K Rkt % RECONFIG_N B [E
T b A B ko i %2 RECONFIG_N (1 2 B an & 4-2 #1E 4-3

FR o
4-2 EF FEBETFRE
VeoVeocxVeco /
* Tportready h
Il
READY £
DONE /*
4-3 R FT
RECONFIG_N Xﬁ ﬁf
A Trecfgiw v
READY i \: 7[—
' Trecfgtrdyn Treadylw v
DONE n—b‘
Trecfgtdonel
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4 BCE g0 4.2 IEERFE
Arora V FPGA 7= i AH R I 7 2 5k 4-1 Fiis o
%< 4-1 Arora V FPGA FFREFT LB RECONFIG_N fil X KRt FE&%
ZHATR ZHE X &/ME | mAME
e SR READY 1 LSRR ZE (Time from
Tportready application of Vcc, Veex and Veceo to the rising edge of - 23ms
READY)
RECONFIG_N fik P ik %5 2 (RECONFIG_N low pulse
Trecfglw . 25ns -
width)
- RECONFIG_N FF#7#] READY A{KH TR % (Time from | 20ns
recfgtrayn RECONFIG_N falling edge to READY low)
Treadyiw READY ik i Fhkyh %6 % (READY low pulse width) TBD -
T RECONFIG_N FB##+ %] DONE A8 H T (i % (Time from ] 80ns
recfatdonel | RECONFIG_N falling edge to DONE low)

4.2 BeERIE

m B3k FPGA LRSI E&EIia1 . BoE SRAM IR B2 4E J 1A

UG704-1.0.6

W3, HECEREWE 4-4 .
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4 P E A

4.2 ICE i

UG704-1.0.6

B 44 B =454 FPGA L EREE

M EREIERA Ik e %, RECONFIG_N & Il 7 ZLARFF i PR A

Power Up

POR Release
(VCCIVCCIO/NVCCX
meets POR requirements)

Initialization
READY internally driven Low

User forces RECONFIG_N Low
or reprogram command

DONE internally driven Low

READY Pin = Low

User forces
READY pin Low

Strobe READY Pin
READY internally pulled up
DONE internally driven Lo

READY Pin = High

MODE Pins Sampled

ERROR

Write SRAM
Memory and
Verify

READY Internally
Driven Low
DONE Internally Driven Low

Succeed

]

DONE Pin = Low

User forces
DONE pin Low

Strobe DONE Pin
READY internally pulled up
DONE internally pulled up

Done Pin = High

FPGA Waken Up

User Mode

READY. DONE. RECONFIG_N /&#(Ji 10, open drain i, [FIH; A 55 L4
(LR L 100uA).
7 AT LA i 55 14 /i READY (force the READY pin low) s il 8% 14 T 46 in 2k ) it
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4 Fio B 4.2 L E AR
() 255
o U/ Al LLE L 3% #1471 DONE(force the DONE pin low)3i$z #i #34 wake up FJI} ]
Mo
4.2.1 FHEF

B IR EEE R R, FPGA A b HL 2 A7 (POR) LS T 46 T.4F . POR
LR PRAMES 11O & AL T s BEDIR &5 91 4% VCC/VCCX/VCCION HLjE#L .
24 VCC/VCCX/VCCION i /& AR 5 A7 H Pk (AN [R) 2844 1 B AL R[], R
[F 2 F P ) YRS TH]), POR MR N B A5 S, FPGA JFGHIMh
L. 24 READY #1 DONE 15 S5, a3t A\WIIHIIRES, WK 4-5

Fﬁ/j—:\‘o
4-5 POR R EIFFE

VCC/VCCX/VCCIOn
READY

DONE

tINTL

VA

VA

K 4-2 5 T ANFEZAF POR HEH 2 s SR V1
% 4-2 TEIFRM POR Uiz R

Y| s POR #5455 HL U5 AR
Arora V GW5A-138 VCCIVCCX/ VCC_REG/VCCIO2/3/4/5/6/7
GW5AS-138 | VCC/VCCX/ VCC_REG/VCCIO2/3/4/5/6/7
GW5AT-138 | VCC/VCCX/ VCC_REG/VCCIO2/3/4/5/6/7
GW5AST-138 | VCC/VCCX/ VCC_REG/NVCCIO2/3/4/5/6/7
4.2.2 #MME

UG704-1.0.6

1E b E L7 gk READY il DONE &G, &z 54k FPGA 37
RIHE N S VTUEIIRZS . FIUBAIRZS I B I 2215 B FPGA W EB I fiC &
SRAM 174t 2% .

FPGA i /& LA T BT A 26 A% Ja Bk AT A R AS -
o WIHAIRASHE tINITL.
e RECONFIG_N &I NE.
o READY & JHIAYE &M IR B 5 Il HLAK o
XA Be READY % IR AL Rl I g
e JE/N FPGA IETEEFR NI E SRAM [X 5.

o fEuHN, PHMESREIHRK W] LI IE FPGA Bk WTARLIRE .
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4 Tt B 1 4.3 M EE

423 B E

5] READY &I FTHEE, FPGA #E AR EIRA. H4E MODE
GRS, Arel@Ed 2 MRS FPGA WAL E SRAM. 7F FPGA #
Wi lie B B (e, AT LA READY & B N IR 24 . READY & s
B P FR NG B FE IE %, READY & K T 57~ FPGA i & Hi4E, AN
HTAE.

4.2.4 MR

MBI T A R EROE G, FPGA i A\ MRS 3 B & 35 1
DONE IR&AL. FEMEDIRE T, FPGA 2K IKHEHT U FH1E:

1. fiRea)RifHh{5E5(GOE), FPGA [¥) /O BH &R, FEMK 110 Jmfs
SEI TR D RE . W B A4 R B AL/ R ALE S (GSR), AT LARS IEA S
S50 FPGA WHEH] Flip-Flop R .

2. BAREMIBALES(CGSRM 4R EAZEIE(ES (GWDISn). ik
RN IG5 LAY 1L FPGA #IUS N RAM IR EE .

3. f#fAESNES DONE & . R4 T DONE & Il — XU i 1/0.
A LLE A 1 4 DONE 5 Bl 5 201k FPGA (R AEMeBRIR S o
—H DONE & i, FPGA ¥ 5E MRS, SR P,

4.2.5 APER

AR, FPGA KL ZIPATEBOHZEIZH . FPGA K fREF
FEF PR BB A AR =R A

e HMEFIL RECONFIG N % i
o it AC i ] REFRESH #54
o HIJHATN EHFME
— B HILLL E=FEe0E, FPGA ¥ Bt N E i .

4.3 REMEE

M FPGA #EAT I, et — R E B R, &x
PRI GRS S AR R T — RPN e Ry i i, v ey
MBSO T 52 1 L e RS .

AR KB = B

o FLEITIGHT, MALPAIF B shie & LURF IR A i SVA T

o [ilEIIFEA, F0F ST R A A B R 5

o MEZEMJA, SIFENTMRE, Bl —UIEmEEHEE K,
=B BRI TR I E BT .
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4 P E A

4.4 LR ARG B

B EFFoRRT
i 2 SR A AT HEAT RC B A, H S WL N DR
1. BEATHCE R R
2. JASNSMREEAT AT SO, P B s R 1 FPGA 77 i
3. GEFELEAFIR B AN i R AC B AL AT 2 A S R L
kiR, AR E SR ORI ID, AR S A ik
BRI LLRF AR T 1D AT R, R B seaTERAE, S0, A
JUIE PRI LCRF IR BOA i N ARE S, e T WA
!
2R FPGA P i LA RFE M 1D, DME S AR R 507 AT X 0y . R R = 3k

VSR R LRSI A b E Shd N 1 a8 ID SRR S, P R SR TR iR
PR AERITT

EEdiET

FCEL I A, axfF B e I L RF A (1 1D {5 B bR, Kk
W R G AEEC B A . 9B Ik PR R o B ) s A AR A A R ]
REREMATIR, Mzt CRC RS 172Uk Or LUARF i SCAF i
A HHEAL IERI S AN FPGA, BARFEUNT .

iz PR S IR AL BRI Bt P R B R #OINN T BObhE
Xt ) CRC Rt 1z~ S A e A AL SR IR A Hh i = ANt
PR, AR AR A AT LEAL, — BOR BRI, 2R AL
YERi 2 ms, P E SR DONE fa7m i AR, At 5 b
CRC #5417

BoESERlE

B & e, R4 A P IR B RmARRC BEA R, 234 1 ELRr i S n 2 2
SRAM H5ERE B . XT3 SRAM T HIEEE, &z Sk R
A R LR A I R AR B B B T AL, AT P ARG L SRAM
W
¥
B2 SR S E Flash HOT7f% %2 41 415

4.4 LLSFRN HECE

UG704-1.0.6

ez 3R FPGA 7 i 2 T BAH S IO RF I 7 2245 & R AR kAT 1k
WA . OB T A e B IR A A S IR STURT EEARR R SC A G B O i
Wlo A B E EHIA LR SO IO EAN B S, IEEWME MG RIES%
FEE S

i 2 RO DR AC B I 2 e e A, 7E FPGA 77 (1 LLRRR
SCAFERAINA T CRC RIGFNEIF I E 1 7. Bl B id 72 S22
A AR A, HRRAOBEE IOk iE S F, DONE {5 S hifi. W&
Tz e R RO e R B G AT P TR AT [T
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4 Tt B 1 4.4 HERRRCSC L E

4.4.1 BEE RTINS E

PR R 2B B SR I s B S 25 18] 4-6, P EIETIHE CRC K2
BAERE. WRFRSAREESE . NS E . L ki, MSPI it Ak
. ZEECERIUN SPI Flash B3tk . USER CODE & & %%

4-6 Bp B LR
BitStream
o g;:tifsl.ize Enable CRC Check
General [] Enable Compress
v Place & Route Enable Encryption (only support Arora)
S:::;ZI Pin Key(Hex): [00000000-00000000-00000000-00000000
. Dual-Purpose Pin Enable Security Bit
BitStream Print BSRAM Initial Value
Secure Mode
[] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 -
Loading Rate (MHz): |2.500 (default) -
SPI Flash Address: |OOOOOOOO
User Code @® Default (O Custom 00000000
Bitstream Format: () Text @ Binary
Cancel Apply
!

o 2 P AR YRR ) 2 e B s B R I e ) 0 22 A i BRI, T A AR
PAFRBE AT RCE,  BEW] MRS M R i 22 42, SCREMSBEIEAR AT ol 341, ek
BRBEHMORRRE 1 P B i) 2 4=k

4.4.2 B EHIEM R

ma B RARER (Arora V) SR FPGA 7 it SCHF EUARFREUE I, R
H1 128 bits 1] AES IN# 5ik. TN 1 LURF AR A BC B A A0 T -

1. fEw PR PR AN 3 S A i LR S A 5
2. f£ Gowin g FE 4 N\ 5 HAF N\ FPGA,;

3. BInE bR R BRI B 2 2 5, S B AT IR B S S A AT 5L
PEAAHT o
BN I G, 2852 e B IR E 0 TAE, BaEMNT AW G, 284
%= T.4E, READY #1 DONE 1z 5 i1k,

EX

o AES #4. Hfk AES #.4H, AES &k BRI 4y, &k
ANFERE, ARICTEFR key;
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4 Tt B 1 4.4 HERRRCSC L E

o AES HHKE: 128 fi;

e Key: AES HHfIFR, Arora V FPGA F= i FR$ft—/ 128 K 1)
== 18] T 174 Key;

® Lock: AfRIE AES HHHRI %4, %184 T BRI key MIALRR, AL
FZILFERIFR lock, b THUEIRE G, BB G RIEHE A SR 2
1.

HBAMEEA
TE IR AR NN S B R R

1. FTHF B UEHA A B ) TR

2. fESRHFHESE “Project>Configuration”;

3. Hili “BitStream” 11%%, ‘AJi% “Enable Encryption(only support
Arora)” FFRINEME, WHE 4-7 Fios.

47 MBERARES*
BitStream
General
v Synthesize Enable CRC Check
General [] Enable Compress
e Pla(cae & RTUte Enable Encryption (only support Arora)
enera
Unused Pin Key(Hex): |DDDDDDDD—DDDDDDDD—DDDDDDDD—DDDDDDDD
Dual-Purpose Pin Enable Security Bit
BitStream . L
Print BSRAM Initial Value
Secure Mode
[] Program Done Bypass
[] Power On Reset
Wake Up Mode: 0 -
Loading Rate (MHz): | 2.500 (default) ¢
SPI Flash Address: |OOOOOOOO
User Code @ Default () Custom 00000000
Bitstream Format: (O Text @ Binary
Cancel Apply
I HHRE NI G, 7 ZRE RN EHES NS FPGA KA
X, #RFFA BeMFHT NS B PR R R 6 I
HNREESA

fil s B AR S NTNE T
1. 77T Gowin 4w et
2. 4 FPGA Z81F;
3. AR %L Security Key Setting;
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4 Tt B 1 4.4 HERRRCSC L E

4. FEFRH S BN ATINE E HE IR RS “Write” KIS A F
FPGA, i 4-8 fliur.
18 MEBARERZE
W Security Configuration (Key Editor) ? X
Key (hex)

0x00000000000000000000000000000000

Lock : Refuse to write and read
Read : Read and display the key(if unlocked)
Write : Program the key to FPGA

| Close |
i N
W Security Configuration I. g ﬂh]
Write ] [ read ] [ lock
Lock ! Refuse for writing and reading it
Read : Dizsplay the kew(when unlock)
Write : Frogram the key to FPGA -
L -

R S S N RTh JE T DA R A B R B R 4 0l 5 BN AT I
il

EHENRIE, H P ATIEEE lock i K %40 “Hi8” 16 FPGA )
8, R AT A B SO 5N AR EOR E Rk P E iR AT B,
Wy I L2 it oy “17,

BCE MR YR, I i R S R AT S e P ILEC R A 4 e
M. RN PR G B 32 B R
!
r PR FPGA M BIRIIG AT A A48 0, MBS PIEM A A2 808 1 R {Exik

Beiml 0. B, FH RS R TR S ON R % 818 v 00000000-00000000-00000000-
00000001, 2 J5i&ekitas 4 r) s AR B R A 22 1,
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4 Tt B 1 4.4 HERRRCSC L E

AES ZAGRIZIR(E
Gowin Programmer T H$2ft | AES ZH%fE T H, Hdiks
“Edit” # “Security Key Setting” i&IIRIA] FF 5 1Z T E, Wk 4-9 Fis.
4-9 AES 4RIZXHEHE
W% Security Configuration (Key Editor) ? X
Key (hex)
0x00000000000000000000000000000000

Lock : Refuse to write and read
Read : Read and display the key(if unlocked)
Write : Program the key to FPGA

| Close

rﬂ Secuiry configure l ? i:?-1
EESTE |
[ write ] [ read ] [ lock
ThieHBER:

Lock : iﬁq@keyﬁiiﬁmﬁg N
Read : ETFPOARRIE:wE. Heyitisgldm]H
Write : [O)FFGAEIRIES A ISTER ey

IETF AT =TI, il
o \Write: ZfE Key:
® Read: %A Key;
® Lock: i Key LSRR .
%ifE Key (Write)
1. K HE XK Key(AES #HI)IEN “ AT AR TERE”
2. i “write” 14
3. TLRIZITHIR, RIBIEUELR.
BZH Key (Read)

By “read” ZHIIX S ANK) AES BT FIRIRUE, USRI
AES R WoRE “ BATSORMIEHE”
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4 Tt B 1 4.4 HERRRCSC L E

# = Key (Lock)

Hd “lock” %41, i€ Key £z i1Ls, AES ZERANGE R4 L
FMEN.
AES BiiRiERIE

K 4-10~& 4-14 25 7 inf w2 a8t e AES ZEHMRRE, BURIES)
BT JTAG Wil

/22 ID CODE

xrasf 1D BT, — 5T T E JTAG PRl 5 TAFIEN, 55—
T A8 ek X G T IR A, B SRR .
4-10 Prepare

Check ID N

Y
4

Transmit Read ID
Command (0x11)

Y
v
Read 32 Bits
<G> o)
Y:

The “?” sign can be:

A: To read AES key flow

B: To program AES key/key?2 flow

C: To lock AES key or Set Key2 selected flow
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4 Tt B 1 4.4 HERRRCSC L E

BEE AES Key
[#] 4-11 Read AES Key Flow

Transmit ISC Enable
Command (0x15)

\ 4

Transmit Read Key
Command (0x25)

A 4

Delay
100 ms

A 4

Read 128 Bits

A 4

Transmit ISC Disable
Command (0x3A)

A 4

( Stop )
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4 P E A

4.4 LR ARG B

HiR AES Key
[#] 4-12 Program AES Key Flow

Check ID
Code

Y—»

Read ID
Code

N‘
4

Transfer ISC_Enable
Instruction (0x15)

Y
Transfer Prgm_key
Instruction (0x21)

Y

Transfer Key_Data

Y

Wait 3.1ms

Y
Transfer ISC_disable
Instruction (Ox3A)

End

UG704-1.0.6
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4.4 LR ARG B

[#] 4-13 Program AES Key2 Flow

Check ID Read ID
Code Y Code
N:
\ 4

Transfer ISC_Enable
Instruction (Ox15)

\ 4
Transfer Prgm_key?2
Instruction (0x29)

Y

Transfer Key2_ Data

Transfer ISC_disable
Instruction (Ox3A)

End

UG704-1.0.6
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4 Tt B 1 4.4 HERRRCSC L E

#f & AES Key

BiE AES Key HITEHZPIIE Key iiit#z . 4iE AES Key Z 5 ¥ ANBE
BEHUNTAC B AES Key.

4-14 Lock AES Key Flow

Transmit ISC Enable
Command (0x15)
\ 4
- Note!
Transmit Preram Startthe 2.5V circuit to get the
EFuse Command (0x24) V?'tage ready before program
eruse.
\ 4
Transmit Security
Command (0x23)
\ 4
. . Note!
Transmit 128bits of data Setdata [127:125] as “1” and all
others databits as “0” .
\ 4
Delay
800 ms
\ 4
Transmit Read ID Note!
Command (0x11) or Just transmit acommand to end
others the 2.5V circuit, such as ReadID.

y
Transmit ISC Disable
Command (0x3A)

A 4

( Stop )

4.4.3 BREXHK /)
iz R FPGA 77 b it B AR i S ks 30, Rl RefS

BRI (ASCID BYSTAFAAN IS HHAEREAS 20 2Bl QS0 . 3
A& BSR4 A fs, AL« HkBATIE THERGEE, A
e RE AR . R IR SO R S 44 08 bin, HAVEETERER, 1t
SR OB TN GRE . AT DU 2 SR S PR R i B Ak
%3

1. Tt R A

2. fE Process &I A4 i Place&Route #£#% Configuration H1f]
bitstream;
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4 P E A

4.4 LR ARG B

UG704-1.0.6

3. 1F Bitstream Format &£ H & #¢ Text 5 Binary #% =R, Wik 4-15
Fr7s

4-15 LRGN ER

¢ Configurations %
BitStream
4 Synthesize Ensble CEC Check
General || Enable Compress

4 Place & Route [7] Enable Encryption (only support GH2A)
General Key (Hex): [00000000 [P —— [P —— P ——

Dual-Purpose Pin
P Ensble Security Bit

BitStream
Print BSEAM Initial Value
|| Background Programming

Secure Mode (device can be programmed only once)

Download Speed (MHz): [2.500 (default) -
SPT Flash Address O0FFFO00
USERCODE : @ Default (0) Custom |00000000
Bitstream Format: () Text @ Binary
0K ][ Cancel ][ Apply

V|
%t GW5HAT-138B 254, “Print BSRAM Initial Value” W E #HE FZE KT 10 MHz.
mo e SRR R BRI R 46, R 48 L) 5 P B RE R, AT
P H SRR T 4 B B O RN, W15k 4-3 B
%% 4-3 Arora V FPGA FEREEXH XD (RKXIER)
LA EREToE gy fic B S K/ (B K AE)
138240 42.4Mb
!

RPN AE & RS SRS RN, IF BB E SO REAT 45 . 1 SPI Flash £74i# £k
P SO G 2B ek
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4 Tt B 1 4.4 HERRRCSC L E

4.4.4 T E XA mERHC

FPGA 1] LAfE N Master M Flash 2B 45 SO E SRAM. 24
FPGA L HJ7E Ready J5 H I 24 R T 8l e BRI SO, S5 s,
FPGA it 31| User Logic IRAS, Wik 4-16 Fiix.

4-16 FERETREE

A

| |
Voltage } Ready } Done
> \

| |

| |

| |

\ \

\ \

\ \

\ R

} Tconfig }

\ \

\ \

\ \

\ \

\ \

\ \

: : >
Device Power | Power Off Power Up Power On
Device Status POR | Configuration | User Logic

=7 Arora V. FPGA 24137 #F MSPI #i=C, B ) 4M58 SPI Flash H 471
BEER A E FPGA, SHUAC & TSR BN & 2.6MHz, &—4> SPI
it b B B — AN EO R, MRS SO RN Al SR # T 7 B K . MSPI 32X SPI
Flash i 8 B K37 3 105MHz.

MR BC B S /N s INER SRR AN BRI N # A7 8 BN R, Hohn gkt [a)
AN—F,

MSPI 5 2B IR SO I K an 3R 4-4 FTos .

% 4-4 MSPI {23 BHE R S <

SPIx 1 &M | SPIx 1 n#E# | SPIx 1 m#Esi | SPI x 4 In#i
B HIT = ki S =2 5MHz, K =25MHz, Z=104MHz, #=104MHz,
= i Tconfig ff & K Tconfig ff & K Tconfig A& KAE | Tconfig HIE K
f (ms) f (ms) (ms) 8 (ms)
138,240 42 .4Mb 17350 1735 417 104
PLEFH 2 Ikt 2%, WA BB E T, R TERE S
IFa], A WS LA ] Tramp, A& RTE ],  HAK b A
HHEaSEa R, TEATNE. ALl FPGA M _EH 2% 5 sl oK Et (]
CIEL/ I N/N W -
MSPI # 2 :
T e = POR B + L EUAREER I B8R
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4 P E A

4.5SPI Flash i%&+%

4.5 SPI Flash 1%+

Bz Gk FPGA 72 5 SC R 4N SPI Flash 8 E1E 454Nk 4-5 At
7N, T B WK Mxic. GigaDevice 1 Winbond 7= s 455 4 EoR, &
) R SR A A POE R 4, s FPGA #r] LU iZ Flash A

o

% 4-5 SPI Flash $#{E54
(S 54
Read 8’h03
Fast read 8'h0B
Dual output fast read 8'h3B
Quad output fast read 8'h6B
4-byte read 8'h13
4-byte fast read 8'h0C
4-byte dual output fast read 8'h3C
4-byte quad output fast read 8'h6C

!

ez 3k FPGA SCREE Flash B4 4 i 204 —Fi 03 2 0B, AEFHEANT

64Mb.

UG704-1.0.6
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5 R 717 4 M Efuse 5E X 5.1 REFFH

54#"5%7?%%& Efuse EX

5.1 RisHF 77

BE A AL FPIR S F A7 25 (Status Register), 7E #3451 72
qjl_l_b&ﬁl Status Register, R[H0 A Wias 4 HFPIRES,  ans Wi 75 Bl
wakeup. & SAFE A EE 1R

%% 5-1 Status Register
Device

; GW5A-138 / GW5AT -138 /| GW5AST-138 /| GW5AS-138
Status Register|

0 CRC Error (1 /R KAERR, 0 FRpmAKRKEHR

Bad Command Error (1 F/R&AERR, 0 R ARKAHR)
ID Verify Failed Error (1 &/x&ZAEHR, 0 RonARKAERR)
Timeout Error (1 F/RRAENR, 0 FRoRARKAEHR)
Auto_Boot_2nd_Fail

—

Memory_erase

Preamble

Edit_Mode

Prgm_Spi

© | 0 | N[Ol |~

Auto_Boot_1st_Fail

N
o

Nj_Active

—_—
—_—

Cmd_Bypas_State

N
N

[2c_Sram_F
Done Final GEWEN T RINMEIE N 1, INERBCH 0O
Security Final (K& 7 %21, RKBELZEMN 0

-
w

RN
SN
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5 R A7 2 M Efuse & X 5.1 REFAH

Status Registor] Device GW5A-138 / GW5AT -138 /| GW5AST-138 /| GW5AS-138
15 Encrypted Format (1 7~ fd FH 1 I i o n S0

16 Encrypted Key Is Right (1 R/x%H1IEM, 0 RRZHE R
17 SSPI_MODE

18 Ser_Crc_Done

19 Ser _Crc_Err

20 Ser_Ecc_Corr

21 Ser_Ecc_Uncorr

22 Ser_Ecc_Runing

23-24 Cpu_Bus_Width

25-31 -
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5 R A7 2 M Efuse & X 5.2 OTP Efuse

5.2 OTP Efuse

Arora V FPGA #¢fit 128 Bit ) OTP =[], WHr—thgmfs. H
BitO~Bit31 JyH F X, FR Geitill i i m LA FH b 2% 8] A7 i 22 4 1 A HAth 25 B
H. Bit32~Bit95 Jy DNA [X, f7fitiastt 64 HiME—FriR{E R,

GW5A-138 / GW5AT -138 / GW5AST-138 / GW5AS-138 # 4 OTP &

SUTR RN o
& 5-20TP EX
Name Bit Index Description
Reserved
119~118bit (2bits) reserved
user_misc 127~112bit (16bits) 117~114bit otp_2nd_boot_addr (4bits)
Reserved
Reserved
Reserved

107bit prgm_user_control_lock

106bit rd_user_misc_lock

105bit prgm_user_misc_lock

104bit lock_sel_key r

103bit prgm_rd_dna_lock

user control 111~96bit (16bits) 102bit rd_fuse_user_lock

101bit prgm_fuse_user_lock

100bit rd_key2_lock

99bit prgm_key2_lock

98bit rd_key_lock

97bit prgm_key_lock

96bit cfg_aes_only

95~60 bit (36bits) lotid

59~52bit (8bits) wafer id

device identifier

(DNA) 95~32bit (64bits) 51~44bit (8bits) x coordinate
43~36bit (8bits) y coordinate
Reserved

fuse user 31~0bit (32bits) User defined
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6 L HACEME 5t

6.1 ZHEFEGUE

6%iﬂﬂi$ﬂ*iﬂ-3&

E 544 Arora V FPGA 112 EC & The S F£F R IE I sh SR B ] 4
T Fe 2. TERD B R A 2 2, FPGA v Uik [eHR IhRE, #afR
W% ] LLIn#L, Golden [E44. £ B & Bhhg R AT Master SPI B B,

6.1 ZLER BRI

UG704-1.0.6

¥ Flash a1 %734 3 AN X 384371 47 f#% Multiboot Bitstream 1.
Multiboot Bitstream2 #1 Golden Bitstream1. | HL /58541 5 M 0 Hudik b
# Multiboot1 [@l#F(ERIAEC E T MultiBoot1 izl v 0, ] LLiEid EDA
¥ MultiBoot1 iz bk fic B A T = k), hngk s s 2 FdE\
User_Mode1 $h47 A0 M 1112 #1257 .

User_Mode1 1, #7Ui%F] Reboot 54 Bk 4h i i K HL P ik v fie &
RECONFIG_N, 24 )\FEE ) Multi2_ Address ik DL 15 i MSPI #5 5,
Im# Multiboot2 [& £, In#k 5 B #1412 N User_Mode2 A7 4H ¥ 1) 32 45
iZH, User_Mode2 1, #1i%] Reboot &4 Bi Ak 538 1o 1% v T fik v ik
RECONFIG_N, #:F4 M8 5E M Multi1_Address Huhik PLTR ) MSPI 5
hn# Multiboot1 [, fn#ksepE skt N User_Mode1 $44T HH . (132 4
s, P LR LA BT R TGV a8 1 102 1 D) e

W B AEINEAT & MultiBoot Bitstream i 2 g k4B 4%, 28ih2 T
] Golden Address 4%k Golden Bitstream, MIM{FiE & 452 5E B 1T

Z ECE R EE WA 6-1 s,
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